Sclerotium rolfsii (Sacc.) is a serious plant pathogenic fungus and lacks perfect (basidial) stage in production. Protoplast fusion technology was employed to reconstruct fusants from this fungus. Two strains designated as A and R were used. Maximum protoplast yields of 3.8x10 5 /g mycelia and 2.8x10 5 /g mycelia were formed in strains A and R respectively. Osmotic stabilizer sucrose 1M gave maximum yield.
INTRODUCTION
Protoplast fusion represents an approach to gene transfer in microbial organisms including bacteria and fungi. Protoplast Fusion Technology (PFT) has been used to bypass many natural barriers to cross-breeding in fungi, as reported in numerous species of Deuteromycetes, where no sexual cycle
MATERIALS AND METHODS

Materials
Two strains of Sclerotium rolfsii designated as A and R were used through out the study. Strain A was isolated from Myoporum sp. (5) . Strain R a cotton isolate was obtained from
The National Institute of Biology, Athens, Greece. Osmotic stabilizers including Sucrose, Sodium Chloride (NaCl), Potassium Chloride (KCl), Ammonium Chloride (NH 4 
Media and growth conditions
Potato Dextrose Agar (PDA) media was prepared boiling 200g of potato and adding 20g of glucose and 15g of agar in total volume of 1000ml. Media was autoclaved at 121°C for 15 minutes and used for cultivation of fungal culture.
Preparation of semi-permeable cellophane membranes
Semi-permeable cellophane membranes (9cm diameter) were used to harvest clean and pure mycelia of the fungus, free of any traces of agar from the Petri-dishes. Sterile cellophane membranes were transferred on Petri-dishes and were inoculated with 5mm mycelial disc of strain A and R and were incubated at room temperature for 4-5 days.
Pre-treatment of mycelia and preparation of digestion mixtures
One gram of three days old mycelia from the both strains was incubated in 20ml of NaCl 0.9M pH 5.8 for 20 minutes for pre-treatment. Digestion mixtures were prepared using different osmotic stabilizers including sucrose 1M, NaCl 1M, KCl 0.9M, NH 4 Cl 1M and MgSO 4 (0.4M, 0.6M, 0.8M and 1M) at pH 5.8-6.0 containing different lytic enzymes. Lysing enzyme was used at the rate of 5mg, 10mg and 15mg/ml, Cellulase 15mg/ml, Driselease 15mg/ml, Chitinase 1mg/ml and Beta-glucuronidase 0.06mg/ml in the digestion mixture. The digestion mixtures were autoclaved at 121C for 15 minutes prior to the addition of lysing enzymes.
Protoplast formation
One gram of fresh 3 days old pre-treated mycelia was mixed in digestion mixture in a total volume of 10ml using each osmotic stabilizer and lysing enzyme in a 50 ml Erlenmeyer flask in triplicates and was incubated in a rotary shaker incubator at 75 rpm at 30C for 24 hours. Samples were taken at 6, 12 and 24 hours to observe under the microscope for cell wall digestion and protoplast formation.
Protoplast purification
The reaction mixture containing protoplasts and cell wall debris was harvested after 24 hours and filtered through sterilised cheese cloth to remove undigested materials under aseptic conditions. The filtrates were centrifuged at 3000 rpm for 15 minutes at 15C. The protoplasts were collected as pellet.
The protoplasts were washed in the same osmotic stabilizer to remove lysing enzyme traces. The purified protoplasts were resuspended in the osmotic buffer. The size and number of protoplasts was determined per ml per gram of fresh weight of mycelia using haemocytometer. The average size of protoplasts was expressed in micrometer (µm).
Regeneration of protoplasts
Regeneration of protoplasts was carried out using 1 ml of reaction mixture containing (1x10 3 
Protoplast fusion
Protoplast fusion was performed according to a modified method of (1, 2) . A sample of 0.5 ml of the purified protoplast suspension (1x10 5 ) of strains A and R was mixed and centrifuged at 800 rpm for 10 minutes at 15C. The pellet was re-suspended in a fusion medium in a total volume of 1ml. The 
Stability and growth rate of fusants
The stability of fusants was studied upto three generations in PDA media. Growth rate of fusants was compared with parent strains and was expressed in mm.
Study of properties of fusants in green house
A growth chamber experiment was carried out on three crops namely tomato, carrots and beans to study 
Estimation of chlorophyll a, b and carotenoids
The total chlorophyll amount and individual amounts of chlorophyll a (Ca), chlorophyll b (Cb) and carotenoids in the leaf samples were measured according to the method of
Lichtenthaler and Wellburn (20) . Leaf samples were homogenized in 5ml of 80% acetone and then centrifuged at 5000 rpm for 5 minutes. Supernatant was collected and volume was made upto 5ml with 80% acetone and stored in darkness.
The measurements were taken using spectrophotometer 
Statistical Analysis
All the data on growth and physiological parameters were analyzed using one-way ANOVA and LSD test at P=0.05 level by SPSS 9.0 and means were compared for significance.
RESULTS AND DISCUSSION
Optimization of protoplast yields from Sclerotium rolfsii
Effect of osmotic stabilizers on protoplast yields
All osmotic stabilizers were used at 1M concentration except KCl (0.9M). Strain A produced maximum protoplasts of 3.8x10 5 /gram fresh weight of mycelia in 1M sucrose and strain R gave maximum protoplast yields of 2.8x10 5 in the same stabilizer (1M sucrose) after 24 hours incubation. Among osmotic stabilizers, 1M sucrose was found to be optimum for protoplast yields in both strains followed by 1M NaCl ( Figure   1 )
Effect of different lytic enzymes on protoplast yield
Five different commercial lytic enzymes including lysing enzyme at the rate of 15mg/ml, cellulase (8.55units), driselease 15mg/ml, chitinase (0.072units) and beta-glucuronidase Protoplasts from S. rolfsii
Size of protoplast
The size of 150 protoplasts of both strains A and R was measured randomly and the average size were found 15µm.
Regeneration of protoplasts
The 
Growth parameters
The data on morphological parameters including plant In conclusion, during our study protoplast fusants were constructed successfully using protoplast fusion technology.
The pathogenicity of fusants derived from protoplast fusion of strains A and R of Sclerotium rolfsii provided value able information about different host-pathogen relationships.
Further research is required to carry out complete genetic analysis of fusants and parent strains to correlate physiological and growth parameters with virulence in this fungus.
